The high osmotic pressure provided for in vitro transformation processes to support naked protoplasts of Saccharomyces cerevisiae was found to hurt regeneration of the protoplasts to walled cells. Preadaptation of the cells by growth under the same hypertonic conditions as those used for transformation doubled the rate of protoplast regeneration and in turn resulted in a higher yield of transformants.
Genetic recombination by means of naked protoplasts has become a popular technique in yeast genetics (3, 5, 6, 9, 12) . The technique involves enzymatic removal of cell walls, transfer of external genes into protoplasts or fusion between protoplasts of different origins, and regeneration of transformed or fused protoplasts to vegetative cells, all under hypertonic conditions. Optimizing each step of the process is essential for a good yield of hybrid cells. Harvesting cells at mid-logarithmic growth phase has been known to give better production of protoplasts and better regeneration (2, 10) . Increased enzyme treatment can increase the efficiency of protoplast production, but it reduces the rate of protoplast regeneration substantially (4 (Fig. 1C and D) , the cells grown overnight in YEPD medium containing 0.5 M KCI or 1.0 M sorbitol were used as inocula at a 2% rate by suspension volume.
Both osmotic stabilizers inhibited the growth of S. cerevisiae (Fig. 1) hypertonically grown protoplasts always showed higher regeneration rates compared with the normally grown protoplasts.
Finally, protoplasts were produced from the hypertonically grown yeast cells, and transformation with plasmids was attempted to make comparisons with the transformation ability of normally grown cells. S. cerevisiae SHY3, which is unable to synthesize leucine and tryptophan (1) show the molar under normal and hypertonic conditions and used as a recipient. Plasmids YEp13, containing the LEU2 gene, and pMA56, containing the TRP1 gene, were isolated from Escherichia coli C600 and JA221, respectively (8) . Protoplasts of the recipient cells were prepared as described above, and transformation with the plasmids was performed by the procedures of Sherman et al. (11) . Transformation was confirmed by observing colonies on the synthetic minimal medium (11) was twice as high in hypertonically grown protoplasts as in normally grown protoplasts. However, it is clear that the better transformation of hypertonically grown cells was exclusively due to the improvement of protoplast regeneration, because no further improvement could be observed after the protoplasts were regenerated.
Since the regeneration rate of yeast protoplasts is low (4) and the regeneration ability governs the success of transformation or fusion by means of protoplasts, the doubling in regeneration rate is of significance. Furthermore, the improvement can be achieved simply by making the culture solution hypertonic, and enough cells could still be obtained under these culture conditions (Fig. 1) . Therefore, the new method may be applied conveniently for any DNA recombination experiments in which naked protoplasts are used.
